, and increased neopterin concentrations in serum or urine (3, 11, 14, 15) . On the other hand, markers such as soluble interleukin-2 receptors (24, 26) , soluble CD8 (1, 27) , thymosin (23) , and acid-labile interferon (8) are increased in HIV-1-infected subjects but are not useful in differentiating the various stages of the disease.
HIV-1 serology is not a useful test for diagnosis of infection in children who are offspring of infected mothers and younger than 15 months of age, primarily because of passively acquired maternal antibodies (12, 25, 32) . The detection rate of p24 antigen in asymptomati-cally infected children under 6 months of age was only 25%, and no p24 antigen was found in infected infants tested at birth (4) . Formation of immune complexes between p24 antigen and maternally derived antibodies is the probable explanation for the low detection rates. Viral cultures are expensive and laborious and require too much blood to be useful for neonates (17) . CD4 T-lymphocyte numbers usually do not decline to abnormally low values in children until advanced stages of the disease are reached (12) .
The rate of maternal-child transmission of infection has been estimated at 29 to 73% by various investigators, indicating that 27 to 71% of seropositive infants are not infected (2, 12, 21, 31) . To provide early treatment of infection, it is essential to achieve an early diagnosis. In Nine of the latter group had Pneumocystis carinii pneumonia, one exhibited progressive neurologic disease, and twelve suffered from lymphocytic interstitial pneumonitis and recurrent bacterial infections. Included in this study were 76 HIV-1-seronegative controls. The control subjects could be subdivided into five age groups: 13 were 2 to 12 months (7 + 3.4 months), 11 were 13 to 24 months (16.7 ± 3.0 months), 12 were 25 to 36 months (31.6 ± 4.4 months), 20 were 4 to 6 years (62.3 ± 9.1 months), and the remaining 20 were 7 to 9 years (97.1 ± 8.6 months). The mean age of the controls taken as a group was 47.8 ± 34.5 months.
Methods. Sera were obtained from patients and controls and stored at -70°C until being assayed. Peripheral blood was collected in EDTA-containing tubes. Lymphocytes were selectively recovered by using a Ficoll-Hypaque density gradient (5 Results of the present study demonstrate that 132m and neopterin values are significantly increased in serum samples from children infected with HIV-1. This finding is consistent with observations made for adults. Our main interest lies in newborn children assigned to the PO group because of maternal seropositivity. Circulating maternal antibodies may persist for 15 months and hamper serologic evaluation of these children. Thus, the HIV-1 status of these children is uncertain and administration of potentially toxic chemotherapy may be difficult to justify. Other adult markers of infection such as p24 antigenemia and CD4 cell counts are not very informative in newborn children, probably because of the presence of maternal p24 antibody, low numbers of infected cells, and high lymphocyte counts.
If we were to categorize our PO children according to 2m and neopterin concentrations in their serum samples, they could be divided into two groups: one with increased concentrations similar to those found for our Pi and P2 subjects and the other with low values similar to those of our controls. Assuming that increased production of both markers is indicative of immune activation by the virus, persistently low values suggest lack of infection. However, increased concentrations are not necessarily caused by HIV-1 infection because Epstein-Barr virus, hepatitis B virus, and cytomegalovirus infections can also induce increased production of both markers ( Recently, polymerase chain reaction (PCR) amplification of HIV-1 proviral DNA in infected lymphocytes was used by several investigators for early diagnosis of infection in infants and children. The sensitivity and specificity of PCR were >90 and 100%, respectively, for infants older than 2 months. However, the sensitivity was only 54% for infants aged 1 to 16 days (9, 19, 32) . Since PCR is a relatively new test and cross-contamination has been reported as a problem, it is important to confirm PCR-diagnosed infections with other test modalities (30) . An attractive combination that should improve the efficiency of early diagnosis in infants would be PCR testing of lymphocytes followed by confirmatory testing of serum samples of positive patients for concentrations of 92m and/or neopterin.
On the basis of our present findings, 92m and neopterin concentrations in serum help discriminate between HIV-1-infected and uninfected children. Determining the clinical usefulness of these markers for early diagnosis of infection in PO infants will require longitudinal studies of this patient population.
Letter to the Editor No significant differences in cord blood neopterin concentrations were seen between infected infants and others (6.3 versus 4.1 ng/ml; P = 0.15). The mean neopterin concentrations (± standard deviation) in the infected, uninfected, and control infants (cord blood samples excluded) were 3.4 ± 2.0, 2.0 ± 0.9, and 1.8 ± 0.5 ng/ml, respectively; the difference between infected infants and others was statistically significant (P = 0.004). Of the 11 infected infants, 7 (64%) had neopterin levels above 3.0 ng/ml sometime after birth, compared with 1 of 10 (10%) of the uninfected and control infants (P = 0.012). Most of the infected infants had neopterin concentrations within the normal range at least once, and in only three infected infants (27%) were the neopterin levels consistently above 3.0 ng/ml. Of the 24 samples taken from the infected infants after birth, 10 (42%) had neopterin levels above 3.0 ng/ml, compared with 1 of 21 samples (5%) from uninfected and control infants (P = 0.004). Thus, sensitivity was 42% and specificity was 95%. Had a lower cutoff value of 2.5 ng/ml been used, sensitivity and specificity would have been 62 and 76%, respectively.
The usefulness of neopterin determination in the diagnosis of HIV infection in infants is limited by its poor sensitivity and difficulties in interpreting the results: elevated concentrations might be secondary to any other viral or bacterial infection (2) . However, in the absence of another plausible explanation high concentrations should be considered suspicious of HIV infection, whereas concentrations within normal range, below 2.5 to 3 ng/ml (10 to 12 nmol/ liter), are noninformative.
